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Ten years after the publication of the first edition of this book, a lot more
is known about children with speech disorders. There are, however, cru-
cial pieces of knowledge still missing. This new edition examines the
problems challenging clinicians and researchers concerned with the
nature of assessment and intervention for children with speech disorder.
It attempts to clarify the salient issues, and provide critical summaries of
current knowledge. 

The writing of this book involved long discussions with colleagues who
co-authored the chapters. The following issues were those that seem to be
most important.

1. There are many ways of describing disordered speech. Each con-
tributes information about particular aspects of children’s surface error
patterns. Description, however, has limited explanatory power. We
know little about the extent to which different ways of describing dis-
ordered speech give rise to different intervention practice and different
outcomes.

2. All research approaches come with a set of assumptions. Those
assumptions have often been left unconsidered. For example, one
strategy has been to break down the speech-processing chain into
small units. Each unit is examined in detail and a causal relationship
assumed between a deficit in one aspect of the speech-processing
chain and disordered speech. Such assumptions are not always justi-
fied. There is a need for a ‘whole child’-centred approach to
explanation and intervention.

3. There has been a recent increase in the number of clinical efficacy stud-
ies available in the literature. One major debate concerns the relative
merits of randomized control designs versus small-scale or case stud-
ies. While the former are important because they justify services, the
latter can provide information about the best outcome for children
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with different types of disordered speech. The literature, however, is
limited by the assumption that there is one type of intervention prac-
tice that is best for all children. Further, follow-up studies to chart
children’s progress longitudinally once intervention has ceased are
rarely done. 

4. Children with a speech disorder experience intervention in context.
That context involves child-specific factors (age, type of disorder, abili-
ty, attitude to their difficulty) and the language-learning environment.
Both sets of factors affect the outcome of intervention. Children are not
passive recipients of intervention that often focuses on obvious symp-
toms. They need to collaborate in the process. To do that, they need to
understand what is happening and why it is happening. 

This book hopefully addresses these, and related, issues in an accessible
way for clinicians, students of speech-language pathology and
researchers. Part I of the book deals with theory. Chapter 1 is an overview
of the problems faced by clinicians working daily with large populations
of children who mispronounce words. Chapter 2 provides a review of typ-
ical speech development and sets out new normative data for British and
Australian children. Current theoretical approaches to the explanation of
speech disorder are examined in Chapter 3. This chapter also presents
psycholinguistic evidence for an approach to classification of disordered
speech based on surface speech errors. Issues related to childhood 
apraxia of speech are discussed in Chapter 4. Chapter 5 presents an epi-
demiological study of 320 children with disordered speech. The final
chapter in this section, Chapter 6, examines the relationship between
speech and language disorders, reporting new experimental data.

Part II of this book focuses on intervention issues. Choosing between
intervention options has become more complex as knowledge about
speech disorders has increased. Chapter 7 sets out a schema for the deci-
sion-making process in clinical management. Clinical decisions must be
based on assessment data, and Chapter 8 provides a procedure for the dif-
ferential diagnosis of subgroups of speech disorder. The next three
chapters in this section, Chapters 9, 10 and 11, each detail an approach
to intervention that is appropriate for particular subgroups of speech dis-
order. Chapter 12 evaluates our approach to classification and
intervention in a large randomized control trial. The results indicated that
direct intervention is essential for children with speech disorder. Children
make little or no progress when intervention is withheld. However, offer-
ing a single intervention approach for all speech-disordered children
would seem to be inappropriate. The findings of the trial showed that
intervention targeted to the specific nature of the deficit is effective,
emphasizing the need for differential diagnosis of speech disorders.
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The third part of this book focuses on special populations. Chapter 13
examines the relationship between phonological development and cog-
nition in children with intellectual impairment. Auditory factors are
considered in Chapters 14 (hearing impairment) and 15 (auditory pro-
cessing). Chapter 16 examines bilingual children with speech disorder.
This population provides opportunities for theoretical and clinical
research. These opportunities are illustrated in two case studies. The final
chapter reviews the literature on the relationship between spoken and
written phonological disorders.

The preparation of this Second Edition has taken a year because most
of the chapters are new, perhaps reflecting how much our knowledge has
recently grown. Phonological development and disorders remain, for me,
the most interesting aspect of child language. The ability to communicate
is dependent upon the ability of children to ‘crack’ the phonological code
so that they can understand other people, and pronounce words in a way
that others can understand. That requires the interaction of sensory, cog-
nitive-linguistic and motor skills. Phonological acquisition demonstrates
children’s remarkable abilities and is therefore endlessly intriguing.
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This series focuses upon disorders of speech, language and communica-
tion, bringing together the techniques of analysis, assessment and
treatment which are pertinent to the area. It aims to cover cognitive, lin-
guistic, social and educational aspects of language disability, and therefore
has relevance within a number of disciplines. These include speech ther-
apy, the education of children and adults with special needs, teachers of
the deaf, teachers of English as a second language and of foreign lan-
guages, and educational and clinical psychology. The research and clinical
findings from these various areas can usefully inform one another and,
therefore, we hope one of the main functions of this series will be to put
people within one profession in touch with developments in another.
Thus, it is our editorial policy to ask authors to consider the implications
of their findings for professions outside their own and for fields with
which they have not been primarily concerned. We hope to engender an
integrated approach to theory and practice and to produce a much-
needed emphasis on the description and analysis of language as such, as
well as on the provision of specific techniques of therapy, remediation
and rehabilitation.

While it has been our aim to restrict the series to the study of language
disability, its scope goes considerably beyond this. Many previously neg-
lected topics have been included where these seem to benefit from
contemporary research in linguistics, psychology, medicine, sociology,
education and English studies. Each volume puts its subject matter in per-
spective and provides an introductory slant to its presentation. In this way
we hope to provide specialized studies which can be used as texts for com-
ponents of teaching courses at undergraduate and post-graduate levels, as
well as material directly applicable to the needs of professional workers.

David Crystal 
Ruth Lesser

Margaret Snowling
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PART I
UNDERSTANDING SPEECH-

DISORDERED CHILDREN





CHAPTER 1

Children with speech disorder:
defining the problem

Communication disability can be defined as an impaired ability to use
spoken and written language to express thought or to understand others’
language. Most children who are referred for clinical assessment of a com-
munication difficulty have a speech disorder. Their speech is difficult or
impossible to understand because it is characterized by many mispro-
nunciations of words. However, these children are far from being a
homogeneous group. They differ in terms of the severity of their difficul-
ty, the underlying cause of the disorder, the characteristics of their speech
errors, the degree to which other aspects of their language, such as syn-
tax, semantics and pragmatics, are involved, and their response to
treatment. They also differ in terms of their response to their impaired
ability to communicate: some seem unaware of their lack of intelligibility;
others withdraw socially or become overtly frustrated by their difficulty in
making themselves understood.

Broomfield and Dodd’s (2004a) incidence survey in the UK found that
6.4% of otherwise normal children had a speech disorder in the absence
of any other sensory, cognitive or physical difficulty. Incidence is the
number of new cases referred in a given population during a specified
time (Enderby and Phillip, 1986). Prevalence figures (‘the total number of
people with [a disorder] at any one time in a given population’, Enderby
and Phillip, 1986, p. 152) for speech disorder range from 2% to 25% of
the normal preschool/school population (e.g. Kirkpatrick and Ward,
1984; Enderby and Phillip, 1986; Shriberg et al., 1999; Law et al., 2000).
To these children, whose disorder is specific to speech and/or language,
must be added those whose speech difficulty is part of a more general
handicap, such as hearing impairment or physical or intellectual disabili-
ty. Chapter 5 describes the epidemiology of speech disorder, examining
factors that might place children at risk: gender, socio-economic status,
family history of communication impairment and family size.
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There are, however, difficulties with most of the epidemiological data
available. Different research groups use different criteria for the identifi-
cation of speech disorder (Broomfield and Dodd, 2004b). In addition, the
term ‘speech disorder’ encompasses a heterogeneous population. It
includes, among others, children who have a lisp (i.e. misarticulation of
/s/) but whose speech is intelligible, those whose speech is unintelligible
due to omissions and substitutions of speech sounds in words but who
can articulate all sounds perfectly in isolation, those born with an anatom-
ical anomaly, such as cleft palate, who develop disordered speech despite
surgical repair, children who have had earlier periods of impaired hearing
but who currently have no hearing loss, children with motor speech dis-
orders, children who have suffered emotional trauma and children from
impoverished language-learning environments. Shriberg (2003, p. 502)
argues that ‘accurate differential diagnosis of a patient’s disorder, includ-
ing information on both original and maintaining causes, is necessary to
determine the optimum form and content of treatment’. Despite consen-
sus about the need for a classification system for developmental speech
disorders (e.g. US National Institute of Health’s 2003 call for research on
classification), as yet there is no agreed approach to classification that
would allow better clinical management. 

Approaches to the classification of speech-
disordered children

Age of acquisition

In some cases, it is obvious at birth that a child is at serious risk for a later
speech disorder (e.g. children with intellectual disability such as Down
syndrome, those with hearing impairment, anatomical anomalies and
physical disabilities, such as cerebral palsy). These are congenital disor-
ders. Other children’s disorders emerge during the first years of life, when
they fail to develop speech at the appropriate age, their errors are atypi-
cal of normal development or their rate of development is so slow that
their phonology becomes delayed in comparison to that of their peers.
Most children are referred for assessment of a speech disorder during
their third or fourth year (see Chapter 5). This group is categorized as hav-
ing a developmental disorder. In some cases, children whose speech and
language development has followed a normal path acquire a speech dis-
order due to accident (e.g. head injury) or illness (e.g. meningitis leading
to hearing loss). Thus, one major classificatory division is between con-
genital, developmental and acquired disorders.

Differential Diagnosis and Treatment of Children with Speech Disorder4



Severity

A study of 20 speech-disordered children showed that the percentage of
consonants produced correctly on a standard assessment ranged between
21% and 98% (Garrett and Moran, 1992). It seems obvious that one sim-
ple way of categorizing children with speech disorder is in terms of the
severity of their disorder: mild, moderate and severe (Shriberg et al.,
1997b). However, in most clinical reports the severity rating assigned is
subjective and dependent on the clinician’s experience. They have yet to
agree criteria for labelling severity of a particular type of language sample
(e.g. imitation vs. conversation vs. picture naming) in terms of the three
major categories and their hybrids (mild-moderate and moderate-severe).

Some procedures provide arbitrary cut-off points between categories in
terms of the number of consonants in error. Shriberg et al. (1997a) report
that the percentage consonants correct (PCC) metric, calculated from a
5–10-minute conversational speech sample, is psychometrically robust.
The results are categorized such that a PCC of > 90% indicates a mild clas-
sification, 65–85% indicates mild-moderate impairment, 50–65% suggests
a moderate-severe impairment and < 50% indicates a severe speech dis-
order. Shriberg et al. (1997a) list concerns about the reliability and
validity of the PCC metric. The speech sample obtained may be inade-
quate and, if conversational, certain highly frequent sounds (e.g. /s/) will
be more heavily weighted. Omissions and substitutions will be weighted
equally with distortion of speech sounds, although the three error types
effect on intelligibility differs. Vowel sounds are not included; and there
is a need for standardization data that take age and gender into account.
While Shriberg et al. (1997a) provide data that alleviate some of these
concerns, the PCC metric, although important in describing the level of
difficulty, provides little useful information for differential diagnosis of
subgroups of speech disorders.

The process of differential diagnosis was described by Peterson and
Marquardt (1990) as the integration of information from the result of
measurement of speech behaviour with contextual information (e.g. from
case history and other professionals’ reports) to identify the causal and
maintenance factors specific to an individual’s disorder. Identification of
a cause–effect relationship allows the distinction between speech disor-
ders that have similar surface characteristics, but differ in terms of
prognosis (i.e. the need for and outcome of intervention), and the type of
intervention that is appropriate. There seems to be no evidence that
severity measures discriminate between subgroups of children with
speech disorder in terms of the type of intervention indicated, or out-
come.

Children with speech disorder: defining the problem 5



Aetiology

The application of the medical model to the classification of communica-
tion disorders has a long tradition in speech and language pathology. It is
important to identify the aetiology of a child’s speech difficulty, if that is
possible. A major diagnostic distinction is between those children whose
disorder is caused by organic factors and those for whom no organic aeti-
ology can be identified. This latter group is often described as having a
‘functional disorder’. It is the role of physicians (and other professionals
such as audiologists and clinical psychologists) to diagnose the disease
states, neurological lesions and anatomical anomalies that disable the
speech production mechanism (Perkins, 1977). In some cases the cause
of the disordered speech is relatively easy to identify: hearing loss,
anatomical anomalies (e.g. inadequate velo-pharyngeal closure leading to
nasal emission), intellectual disability (e.g. Down syndrome) and neuro-
logical lesions leading to motor speech disorders (e.g. the dysarthria
associated with cerebral palsy), or aphasia with phonological involve-
ment. However, the proportion of speech-disordered children for whom
a clear-cut organic cause can be identified is relatively small. Most chil-
dren are eventually assigned to the ‘functional’ category (Gierut, 1998).

Shriberg (1982) argues that ‘functional’ is a default classification for
children showing no significant deficits in structural, cognitive or psycho-
logical systems and that classification systems must be developed that
include all children. He proposes that speech-disordered children should
be diagnostically categorized in aetiological ‘families’:

• Speech mechanism (i.e. including subtypes where causality is associat-
ed with hearing, motor speech or craniofacial involvement).

• Cognitive-linguistic factors (i.e. including subtypes where causality is
associated with general intellectual ability and receptive and expressive
linguistic ability).

• Psychosocial factors (i.e. including both caregiver and school input,
plus child-specific factors such as aggression and maturity).

The major difficulty associated with aetiological classification systems is
that it is rarely possible to establish a single causal factor. Fox et al. (2002)
attempted to categorize 66 speech-disordered children according to
Shriberg’s (1982) system. Around half the children were unable to be clas-
sified under any one of the causal factors listed. For example, in one case
study of a phonologically disordered child (Leahy and Dodd, 1987), three
possible causal factors were apparent:

1. The child had had a series of middle-ear infections during early child-
hood, and although several audiological assessments showed no
significant loss, it was still likely that her auditory acuity fluctuated.

Differential Diagnosis and Treatment of Children with Speech Disorder6



2. There was a strong family history of developmental phonological dis-
order that indicated a heredity factor.

3. Several environmental factors may have contributed to the disorder’s
maintenance (e.g. a highly verbal elder sibling who ‘translated’ for her
sister).

While the notion of multiple causality is clinically important, classifica-
tion systems that fail to discriminate between the majority of speech-
disordered children are of limited usefulness for differential diagnosis
and clinical management. Further, children with unintelligible speech
sometimes become behaviourally disturbed (socially withdrawn or
aggressive) or provoke changes in others (e.g. adults reducing the com-
plexity of their language). By the time a child is referred for assessment of
a phonological disorder, it is often impossible to determine causal from
consequential psychosocial factors objectively.

More recently, Shriberg (2002) argued that emerging research predicts
that speech disorder of unknown origin is genetically transmitted. It fol-
lows that there is a need for epidemiological data that allow the
identification of phenotypes (symptomatology that might be associated
with specific genetic anomalies). Shriberg (2002) is seeking acoustic phe-
notypes for six aetiological subtypes of child speech disorders of currently
unknown origin: genetic alone, history of otitis media with effusion
(OME), apraxia, dysarthria, psychosocial and residual errors. Speech dis-
order may have a genetic component (Felsenfeld and Plomin, 1997) and
the search for phenotypes may allow gene therapy techniques in the
future. Most speech disorders, however, can be effectively treated without
knowledge about genetic status. As yet, however, there is no information
about how genetic subtyping would alter clinical management of speech-
disordered children. The difficulties apparent with the aetiological
approach to classification remain unchanged.

Nation and Aram (1984) interpret the diagnostic process in a broader
sense than is usually associated with a medical model, where symptoma-
tology identifies an underlying cause that is then targeted in treatment.
Although they emphasize the importance of understanding the range of
aetiological factors that contribute to the onset of a disorder, as well as the
role of current factors that contribute to its maintenance, they argue that
diagnosis involves other essential processes. Client management involves
evaluating evidence from a variety of sources and determining whether
intervention is necessary and, if so, the form it should take. Such evidence
must include a description of the speech disorder. Nation and Aram
(1984) argue that the first goal of diagnosis is to determine the nature and
extent of the speech disorder in terms of its variation from the norm in
degree and type, as well as the effect of the disorder on the child.
Description of speech disorders necessitates linguistic analyses.

Children with speech disorder: defining the problem 7



Linguistic symptomatology

Early studies investigating classification systems based upon linguistic
typologies yielded little information. For example, both Arndt et al.
(1977) and Winitz and Darley (1980) tested large groups of children,
seeking associations between speech errors and independent variables,
such as measures of language, motor skills, auditory discrimination and
oral stereognosis. Only one reliable association was found (i.e. between
high-frequency hearing loss and fricatives). One explanation for the gen-
eral failure to find reliable relationships between type of errors and other
speech-related abilities is that the linguistic typologies used focused on
which speech sounds were in error (i.e. a taxonomic analysis). The major
difficulty with this way of describing errors is that whether or not a par-
ticular phoneme is in error is often dependent upon its phonetic context.
Consider the examples below:

A taxonomic analysis would result in /s/ having an error rate of 50% and
would allow no prediction of when /s/ would be deleted. An alternative
method of description that focuses on error patterns specifies how, and in
what phonetic context, a particular phoneme or group of phonemes will
be in error. For the examples above, a phonological error pattern analysis
would state: in /s/ plus C (consonant) clusters, if C is a plosive then /s/
deletes, but if C is a continuant, C deletes. Such statements are precise
and allow prediction of how words not in the sample would be produced.

The terms phonological process and phonological rule often used to
describe phonological error patterns are currently used less frequently.
The terms tended to be used inconsistently in the literature. For example,
Fey (1992) uses the terms as synonyms, whereas Elbert (1992) defines a
‘phonological process’ as a ‘systematic sound change that effects a class of
sounds’ and a rule as ‘a formal statement of a process’ (p. 235). The use
of the terms is also associated with generative phonology, a theoretical
account of phonological development and disorders that is no longer
widely held (Stemberger, 1992). The regularities or ‘patterns’ in chil-
dren’s speech are now often considered to be due to other mental
operations rather than to children’s active hypothesis formation about
phonology, which was a tenet of generative phonology (Stoel-Gammon,
1992a). In this book, we will generally refer to ‘error patterns’ as descrip-
tions of the regularities in children’s phonologies.

Phonological error pattern analyses have been used to describe normal
developmental errors of young children (e.g. Smith, 1973), children with

Differential Diagnosis and Treatment of Children with Speech Disorder8
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functional speech disorders (Compton, 1970; Broen, 1982; Dunn and
Davis, 1983) and groups of children with impaired hearing (Dodd, 1976b)
and intellectual impairment (Dodd, 1976a). Many children’s speech
errors can be described by patterns that are typical of those used by
younger children who are acquiring phonology normally (Leonard,
1973). That is, their errors reflect delay, rather than disorder. Other chil-
dren produce systematic errors that are bizarre (Dunn and Davis, 1983;
Leonard, 1985). Examples of such error patterns are: the omission of all
word initial consonants (Shriberg, 1982), the marking of all intervocal-
ic consonants with a glottal stop, and marking consonant clusters with
a bilabial fricative (Leahy and Dodd, 1987). These error patterns do not
usually occur during typical phonological acquisition (see Chapter 2) and
can therefore be classified as atypical or non-developmental (see
Appendix 1 for a list of typical developmental error patterns and some
common phonologically disordered error patterns). Another subgroup of
children with phonological disorder has also been identified by clinicians.
These children make inconsistent errors, so that every time they say a
word it may be pronounced differently (e.g. umbrella as [�bwεlə],
[�mbεdə] and [�mbεlə]). It is not possible to describe inconsistent errors
in terms of specific phonological patterns, although sometimes general
patterns can be identified (e.g. inconsistency affects only alveolar
sounds). Children who make inconsistent errors are sometimes classified
as having apraxia of speech in childhood (e.g. Forrest, 2003, but see
Chapter 4).

Dodd (1995) proposes a classification of subgroups of functional
speech disorders.

1. Articulation disorder: an impaired ability to pronounce specific
phonemes, usually /s/ or /r/, the child always producing the same sub-
stitution or distortion of the target sound in words or in isolation
irrespective of whether the sound is spontaneously produced or imi-
tated. That is, the child has a phonetic disorder.

2. Phonological delay: all the error patterns derived to describe a child’s
speech occur during normal development but are typical of younger
children.

3. Consistent phonological disorder: consistent use of some non-devel-
opmental error patterns. Most children who use non-developmental
rules also use some developmental rules that may be appropriate for
their chronological age, or delayed. They should nevertheless be clas-
sified as having a consistent disorder, since the presence of unusual,
non-developmental error patterns signals impaired acquisition of the
phonological system’s constraints.

4. Inconsistent phonological disorder: children’s phonological systems
show at least 40% variability (when asked to name the same 25 pictures

Children with speech disorder: defining the problem 9
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on three separate occasions within one session). Multiple error forms
for the same lexical item must be observed since correct/incorrect real-
izations may reflect a maturing system.

Table 1.1 provides a summary of research into the prevalence of the 
subgroups in English and other languages. Around half of speech-disor-
dered children have delayed phonology, a quarter consistently makes
some atypical errors and the remaining quarter is equally distributed
between articulation and inconsistent disorder.

Table 1.1 Subgroup prevalence across languages

% Children Identified
Language (N) Reference Articulation Delay Consistent Inconsistent

English (55) Dodd et al. (1989) 14 56 12 16
English (320) Broomfield and Dodd (2004b) 12.5 57.5 20.6 9.4
Cantonese (17) So and Dodd (1994) 11.8 47.1 29.4 11.8
German (84) Fox and Dodd (2001) 5 61 20 14
Mandarin (33) Zhu Hua and Dodd (2000b) 3 55 24 18
Spanish (20) Goldstein (1995) 10 65 25 not assessed

Classifying children in terms of their surface phonological error pat-
terns has clinical potential. The same subgroups are identified,
irrespective of the language learned, giving the classification system cross-
language validity. Stackhouse and Wells (1997), however, argue that each
child’s phonological difficulty is unique.

Psycholinguistic deficits

The ability to learn how to speak intelligibly is dependent upon a com-
plex set of mental operations. Even a simple model of the speech-
processing chain requires that children be able to: hear, discriminate rel-
evant (language-specific) phonemic distinctions, store words accurately in
short- and long-term memory, adduce the regularities of the phonological
system being learned (e.g. that /ŋ/ does not occur word initially in
English), apply phonological and phonetic constraints in planning speech
output, and execute complicated fine-motor actions accurately.

The advent of psycholinguistic models of the speech-processing chain
has provided a way for researchers to map the interactions between input,
the cognitive-linguistic mental processes organizing verbal units and 
output. Baker et al. (2001) argue that psycholinguistic models can also
influence clinical practice and offer a new way of conceptualizing speech
impairment. Models of the speech-processing chain vary in complexity.
For example, Grundy (1989) offers a simple model for the explanation of



functional speech disorders: they may be either articulatory (a disorder of
phonetic speech production) or phonological (a linguistic disorder).
Phonological disorder may result from the impaired operation of the
mental processes serving ‘either the productive, or the perceptive, or the
organizational mechanisms of speech’ (p. 257). The model, however,
does not provide information concerning the type of disordered phonol-
ogy associated with breakdown at each of the three levels.

Winitz (1975) identifies five levels of breakdown in the speech-pro-
cessing chain:

1. Auditory input: including hearing impairment, impaired discrimina-
tion between speech sounds or an impoverished language-learning
environment.

2. Phonological: an impairment of attention, reasoning or memory, or
low motivation leading to a linguistic disorder in abstracting the
phonological constraints of speech production.

3. Systematic phonetic: a breakdown between the phonological system
and the articulatory system where the phonetic specifications for
speech-sound production are inaccurate (i.e. the blueprint or template
for production of a particular sounds would result in distorted articu-
lation, such as a lisp).

4. Articulatory planning: an impaired ability to formulate sequences of
speech sounds that make up an utterance (i.e. childhood apraxia of
speech).

5. Motor execution: an impairment of motor execution due to peripheral
neurological dysfunction (i.e. dysarthria).

The levels identified do not operate as discrete units; rather, they interact
with one another through feedback loops. The strength of Winitz’s (1975)
model is that it discriminates between broad categories of speech disor-
der (articulation, phonology, dyspraxia and dysarthria). The problem is
that most speech-disordered children fall into the phonological category.
There is a need for a model that explains the differences between phono-
logically disordered children.

Stackhouse and Wells (1997) developed a framework that linearly lists
the abilities underlying speech production (see Figure 1.1). An impaired
ability to carry out one of the mental operations included is argued to
affect speech output. Stackhouse and Wells’s (1997) approach relies on
thorough assessment, based on their psycholinguistic framework, that
identifies each child’s strengths and weaknesses in the speech-processing
chain. The deficits then become the focus of therapy. 

While this approach has theoretical strengths, the diagnostic process is
lengthy and not readily applicable in a clinical setting. As Stackhouse and
Wells (1997) point out, further ‘studies of speech processing in normally
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speaking children are essential for understanding the nature of speech ...
problems in children’ (p. 336). More research is needed to describe when
typically developing children acquire the mental operations included in
the psycholinguistic framework. Some of the skills identified in the
framework are not well developed in young children (e.g. phonological
awareness). Two other problems are apparent: evidence is needed con-
cerning the model’s predictive power (i.e. outcome of intervention for
specific profiles of deficit), and, from a clinical perspective, Stackhouse
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and Wells’s rejection of any classification system for speech disorder is
problematic. If every child presents with a unique speech disorder, then
it is difficult to develop and evaluate intervention approaches. Given that
around 70% of children on a paediatric caseload will have a speech diffi-
culty, not being able to easily discriminate between subgroups of disorder
complicates clinical decision-making (e.g. prioritization for intervention,
planning length of episode of care). Research evidence is needed con-
cerning all approaches that classify or account for speech disorders.

Approaches to explanation of speech disorder

Describing speech-disordered children in terms of severity, age of acqui-
sition, causal factors or linguistic symptomatology is unsatisfactory. None
of these approaches explains speech disorder (i.e. describes the mental
operations that result in speech difficulties). An important strength of the
psycholinguistic approach is that it potentially allows a range of interac-
tive deficits that can underlie speech disorder. However, while the
complexity of the speech-processing chain makes it logically imperative to
assume that speech production can be impaired in a variety of ways,
researchers often favour one-dimensional explanations. There seem to be
three categories of explanation:

1. Oro-motor skills: children gradually master the intricacies of sequenc-
ing complex articulatory movements (e.g. Green et al., 2002). That is,
developmental and speech disordered errors reflect limited oro-motor
control (Hewlett, et al., 1998) which may reflect a more general motor
immaturity.

2. Input skills: children gradually master the ability to discriminate differ-
ences between speech sounds of their native language (e.g. Edwards et
al., 2002). Some children fail to learn to perceive differences the pho-
netic differences between sounds (Tallal and Piercy, 1973), leading to
pronunciation and language difficulties.

3. Cognitive-linguistic ability: children’s ability to process accurately per-
ceived speech information changes over time. Different candidate
processes have been identified: phonological working memory (Adams
and Gathercole, 2000), lexical representation (Elbro, 1993) and
phonological constraint derivation (Dodd and Gillon, 1997).

Oro-motor skills

Developmental errors and phonologically disordered errors may be
linked to children’s ability to plan and execute complex sequences of fine
oro-motor movements required for the articulation of speech. Some
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developmental phenomena, however, provide counter evidence. Smith
(1973) reports a common occurrence in the development of phonology
where a child can pronounce a word’s sound sequence correctly but only
when the target is another word. For example, puddle realized as [p��əl]
but puzzle pronounced as [p�dəl]. Another well-documented phenome-
non is the ability of children to imitate words correctly that they produce
spontaneously in error. For example, [�læds] for Gladys in imitation, but
[dædi] in spontaneous speech (Dodd, 1995). Cross-linguistic studies of
phonological development provide additional counter evidence. For
example, affricate speech sounds [tʃ, d
] are argued to be acquired late
by English-speaking children because of the oro-motor complexity of
their articulation. However, Putonghua-speaking children acquired both
sounds very early, perhaps because of their salience in Putonghuan
phonology (Zhu Hua and Dodd, 2000a). 

Such examples suggest that oro-motor limitations cannot be the sole
explanation for developmental errors. Despite this, recent research based
on the oro-motor hypothesis (McCune and Vihman, 2001) argues that
production skills established in the babbling stage influence the phonetic
realization of early words. They claim that children establish ‘vocal motor
schemes’ that are automatic plans for consonants that influence the error
types made in early development. The data cited, however, are limited to
first words and show considerable individual variation for the 12 children
studied who were under two years of age. McCune and Vihman (2001)
hypothesize that the phonetic templates established for first words are
gradually expanded to provide plans for words using additional conso-
nants and a variety of syllable structures.

An oro-motor account for errors made by speech-disordered children
is more complex. Children with dysarthria, childhood apraxia of speech
and anatomical anomalies such as cleft palate have obvious articulatory
difficulties. Nevertheless, these children are a small proportion of chil-
dren with speech difficulties. Most children have ‘functional’ difficulties
that are unexplained by neurological, anatomical or intellectual impair-
ment. Studies using electro-palatography (EPG) have shown that some
children make articulatory distinctions between sounds that are heard as
identical. For instance, the pattern of contact between tongue and palate
in the production of /t/ and /k/ is consistently different even though both
are perceived as /t/ (Hewlett et al., 1998). Such substitutions, however,
account for only a proportion of disordered errors. Children also omit
sounds and syllables, have constrained syllables (e.g. where all word ini-
tial sounds are realized as /h/) and make inconsistent errors (where one
target word can be realized by a different number of syllables, and a vari-
ety of syllable shapes and sound sequences).
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Input skills

Some researchers have claimed that the ability to discriminate speech
sounds underlies phonological development (e.g. Ryalls and Pisoni,
1997). They report that young children’s ability to discriminate minimal-
ly paired words (e.g. pin vs. bin) emerges during the preschool years.
Many of these studies are methodologically flawed in stimulus items or
task. One methodologically sound study (Burnham et al., 1991) present-
ed evidence that the development of the ability to discriminate speech
sounds is ‘tuned’ post infancy. Initially, infants have the ability to discrim-
inate contrasts not relevant to their native language (e.g. Jusczyk, 1992).
For instance, infants exposed to Cantonese can discriminate /r/ and /l/
despite these two sounds not discriminating words in Cantonese. By two
years of age, however, children’s speech discrimination becomes increas-
ingly restricted to contrasts relevant to their native language. They lose
the ability to discriminate between sounds that are not native-language
phonemes. This finding was extended by Thyer et al. (2000). They show
that non-native speakers of English categorize vowel sounds differently
from native speakers. That is, speech discrimination seems to be influ-
enced by exposure to a specific phonological system, rather than limiting
phonological acquisition.

Nevertheless, an impaired ability to process auditory information is
one of the most influential explanations for specific language impairment.
Tallal and Piercy (1973) argue that language acquisition depends upon
the ability to discriminate phonemes that are distinguished by minimal
phonetic differences. The impairment is thought to be phonetic (in dis-
criminating speech sounds) rather than phonological (identification of
phonemes specific to a language and awareness of constraints that govern
how phonemes may be legally sequenced). While Tallal and Piercy do not
address issues in normal development, they argue that delayed phono-
logical development is associated with peripheral auditory-processing
difficulties. It follows that typical phonological development is dependent
upon the emergence of auditory-discrimination abilities.

Cognitive-linguistic ability

The literature provides abundant evidence of the relationship between
cognitive ability and language (Dodd and Crosbie, 2002). It also provides
numerous examples of children’s active engagement with the language-
learning process (e.g. yesternight for the previous evening, overextension
of syntactic rules such as goed for gone). Despite evidence from semantics
and syntax, phonological errors are often considered to be due to periph-
eral factors (hearing, motor skill) rather than as examples of children’s
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attempts to solve the phonological code of their native language. There is,
however, evidence that young children have the potential to derive an
understanding of the phonological constraints of their language. Recent
research has examined the development of executive function (the ability
to integrate information to solve problems involving the processes of rule
derivation, memory, selective attention, maintaining and shifting set). This
research indicates that infants show behaviours consistent with emerging
executive function by 12 months of age (Zelazo and Muller, 2002).

Definitions of ‘executive function’ differ between disciplines (Singer
and Bashir, 1999), and there are differences in the extent to which exec-
utive function is considered ‘conscious’ rather than ‘automatic’ (Zelazo
and Muller, 2002; cf. Singer and Bashir, 1999). There has also been an
assumption that language mediates executive function rather than execu-
tive function contributing to the acquisition of language (Singer and
Bashir, 1999). This assumption seems worth challenging in the search for
an explanation of phonological acquisition and disorders. Phonology is a
code (sequences of sounds that represent objects and abstract concepts)
that children must ‘crack’ to both understand what others say and express
their needs and thoughts. The abilities required to ‘crack’ the code are
those often listed as core abilities in executive function (including con-
cept formation, abstract thinking, rule derivation, cognitive flexibility, use
of feedback, temporal ordering and memory). There are at least three
pieces of evidence that provide support for the hypothesis that phono-
logical errors can be accounted for by the operation of mental processes
often identified as being core abilities in executive function.

1. Phonological error patterns have been described in generative phonol-
ogy as ‘rules’ (e.g. intervocalic /d/ is substituted by [g] if followed by
syllabic /l/ – [w�əl] for riddle, [pæ�əl] for paddle,) but is otherwise
usually correct – [pυdn] for pudding, [kdi] for kiddie). Rules can be
idiosyncratic to an individual child, although most are shared by chil-
dren of a similar age who are exposed to a particular language (see
Chapter 2 for English). Children learning different languages use some
error patterns that are specific to their language. For example, a con-
sonant cluster reduction rule in Cantonese results in /kw/ being
realized as [p] as opposed to [t] in English (So and Dodd, 1995, see
also Zhu Hua and Dodd, 2000a, for Putonghuan acquisition, and Fox
and Dodd, 1999, for German acquisition). That is, error patterns are
language-specific, reflecting children’s implicit ‘understanding’ of the
nature of the phonological systems that have different constraints.

2. Some children are exposed to a second language before they have
completed the phonological acquisition of their first. Two longitudinal
case studies (Holm and Dodd, 1999c) of three-year-old children first
exposed solely to Cantonese at home then to English in child care

Differential Diagnosis and Treatment of Children with Speech Disorder16



revealed that their phonological errors in Cantonese were age-appro-
priate before exposure to English. However, once they were exposed
to English, the children’s Cantonese error patterns changed (e.g. con-
trasts established were lost) and their emerging spoken English was
characterized by error patterns atypical of monolingual English-speak-
ing children. These data suggest that even established error patterns
can be dislodged by exposure to different phonology with differing
constraints.

3. Children whose phonological development is characterized by consis-
tently used atypical (non-developmental) error patterns (e.g. all
consonant clusters are substituted by a non-English sound – a bilabial
fricative) can be successfully treated by an intervention approach
known as Metaphon (Dean et al., 1995) or phonological contrast ther-
apy. The therapeutic approach teaches children the constraints of the
phonological system that they have failed to acquire (Dodd, 1995).
However, most of these children, despite having acquired age-appro-
priate spoken phonology, will later have difficulties in acquiring written
language, particularly spelling (Dodd et al., 1995). Dodd and Cockerill
(1986) show that words with a one-to-one correspondence between
sounds and letters and words with rare spelling patterns (e.g. yacht)
were less likely to be in error than words where a spelling rule needs
to be applied (e.g. /k/ is written as ck after a short vowel (back) but ke
after a long vowel (bake). That is, children whose spoken phonologi-
cal difficulty reflected an impaired ability to derive phonological
constraints also have difficulties deriving spelling rules. The explana-
tion of speech disorders might, then, lie at a higher cognitive level,
rather than in peripheral input or output processing.

Gierut (2001) also argues that phonological learning may reflect cognitive
abilities that deal with complex systems. Other research, however, favours
one-dimensional explanations. Groups of researchers tend to focus on
one mental operation, attributing all speech or language difficulties to
that impaired ability. For example, a deficit in verbal short-term memory
(phonological working memory: PWM) (Adams and Gathercole, 2000)
has been put forward as a general explanation for developmental speech
and language disorders. Experiments suggest that a limited short-term
memory for verbal stimuli (tested by a non-word repetition task) causes
poor performance on phonological, syntactic and semantic assessments
because an impaired PWM would ‘affect the efficiency and accuracy with
which stable long-term memory phonological representations can be cre-
ated’ and would limit children’s ‘ability to imitate adult models’ (Adams
and Gathercole, 2000, p. 97).

While it is likely that many children with speech disorder perform poor-
ly on a non-word repetition task, the reason for their poor performance is
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problematic. Output constraints on speech production might affect the
ability of speech-disordered children to imitate non-words (van der Lely
and Howard, 1993). In a research context this can be controlled for by
other tasks (Adams and Gathercole, 2000), but in a clinical context sole use
of a standardized non-word repetition task may provide misleading data.
An analogy is that of asking speech-disordered children to read aloud,
counting each mispronounced word as an error. The result measures
speech rather than reading ability. Speech-disordered children are likely to
perform poorly on both tasks. 

Bishop (1997) raises another problem concerning research into the
causality of developmental communication disorders. When communica-
tion-disordered children perform poorly on two tasks (one assessing an
aspect of their language and another task assessing a mental operation
hypothesized to underlie language ability), the nature of the relationship
may be causal, consequent or concurrent. Researchers often assume the
direction of the causal relationship (e.g. that poor PWM causes the
speech/language deficit) although it may be the other way around. A
deficit in phonological assembly may result in poor PWM so that poor per-
formance on a non-word repetition task may be a consequence rather
than a cause of speech disorder. Alternatively, supporters of an auditory-
processing account might argue that poor word repetition performance is
a symptom of a more peripheral deficit (i.e. that the relationship between
PWM and speech disorder is that both are concurrent symptoms of a
causal auditory-processing deficit). 

Similar criticism applies to other one-dimensional explanations of
speech disorder. The attribution of causality, particularly when it is based
on statistical correlation, is problematic because it often relies on unjus-
tified assumptions. The task requirements may not provide a pure
measure of the mental operation a researcher seeks to assess, invalidating
the conclusions. For example, poor performance on Tallal’s (1980) audi-
tory temporal-processing task might be explained, according to Bishop et
al. (1999, p. 1296), by ‘poor attention, failure to adapt to specific task
demands, or slow leaning of a novel task, rather than a more fundamen-
tal perceptual limitation’.

Speech-disordered children show a wide range of individual differ-
ences, not only in the nature and number of their errors, but also in their
ability to perform tasks thought to underlie their acquisition of phonolo-
gy. Consequently, it seems unlikely that any one-dimensional explanation
of speech disorders is viable. It follows that each child referred with a sus-
pected speech disorder needs thorough, reliable and valid assessment to
determine the aspects of the speech-processing chain that are impaired.

The literature on the assessment of speech disorder is abundant in text-
books for students of speech and language pathology. Most provide
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detailed methods for the description of disordered speech (e.g. Bauman-
Waengler, 2004; Pena-Brookes and Hedge, 2000). Assessment, however,
involves more than description. It needs to be considered as a process with
particular clinical goals. The process reflects clinicians’ preferred system
for classification of speech disorder that is underpinned by their theoreti-
cal understanding of the nature of children’s articulation and phonological
disorders. Chapter 8 explores issues in assessment: the purpose of assess-
ment, the nature of the speech sample, how the data collected should be
described and quantified and how the results of assessments can be used
to choose an intervention approach and select targets for use in therapy.
The assessment process is presented in a clinical-decision framework that
is linked to decisions about the treatment of speech disorder.

Approaches to treatment of speech disorder

Discussion of intervention approaches is often divided into two parts. One
deals with the general principles underlying treatment, and raises issues
that are appropriate for communication-disordered children (see Chapter
7). The second deals with detailed descriptions of a range of clinical tech-
niques or treatment options. Table 1.2 lists intervention techniques
according to the speech unit that each targets and provides reference
sources. Descriptions and critical reviews of most of these techniques can
be found in Sommers (1984), Weiss et al. (1987) and Bauman-Waengler
(2004) and are not discussed here individually. A range of intervention
approaches are described in detail and discussed in Chapters 9 and 10. 

The literature, however, does not address the important problem of
how to choose between treatment options. Efficacy studies (Dodd and
Bradford, 2000) raise the issue of which treatment strategies are most
appropriate for children with different types of speech disorder.
Textbooks emphasize the need for individualized programmes. However,
the guidelines provided are often limited to general issues (e.g. age-
appropriate activities to ensure motivation) rather than choosing between
treatment techniques (e.g. phonological contrast, core vocabulary,
motoric placement or whole language) or between the unit that should
be the focus of therapy (sound, phonological contrast or word). Sommers
(1984) concludes that, since there was little clear evidence demonstrating
the superior efficacy of one approach over another, clinicians should use
approaches that ‘suit them, that they have confidence in, and in which
they have been carefully instructed’ (p. 136). Twenty years later, attitudes
have changed. Employers now require evidence that speech and language
therapy is effective (Sackett et al., 2000). However, while there has been
a considerable increase in the evidence base in terms of published 
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treatment case studies (Gierut, 1998), reliable and valid research data on
which type of therapeutic approach is best practice for speech-disordered
children remains sparse (Law, 1997).

Olswang (1990) coined the term ‘efficiency of phonological treatment’
for the comparison of whether one treatment works better than another.
Gierut (1998) notes that the efficiency of particular techniques has
received little research attention. She reports research (Gierut, 1990, 1991,
1992) demonstrating that phonological contrast therapy was more effec-
tive than intervention that focused on individual speech sounds. Perhaps
the most disappointing aspect of recent efficacy research is the general lack
of awareness about the need for different therapeutic approaches for chil-
dren with different types of speech disorder. Gierut (1998) does not
address this issue; rather there is an assumption that there is one best
treatment approach for all children with speech disorder. 

Nor has much been written about the notion that children at different
points in therapy may benefit from different therapeutic approaches. For
example, Dodd and Bradford (2000) demonstrate that children diag-
nosed with inconsistent phonological disorder benefit from phonological
contrast therapy only if their speech error patterns had first been made
consistent by a period of core vocabulary intervention. It seems likely that
sequencing a range of therapeutic approaches could be beneficial. A child
for whom a particular sound is non-stimulable in isolation might benefit
from articulation therapy focusing on that sound’s production, before it
becomes the focus of a phonological contrast programme. Children with
poor phonological awareness might benefit from therapy targeting the
detection, segmentation and manipulation of syllables and phonemes,
before exposure to phonological contrast intervention. 

There is, unfortunately, little evidence concerning clinicians’ choice of
intervention strategies (Weiss et al., 1987). The results of one early study
found that although clinicians reported that they chose an approach that
was most appropriate for an individual child’s needs, the most common-
ly used procedure involved drills for speech-sound production (Chapman
et al., 1961). Weiss et al. (1987) note that ‘historically, clinicians have not
used different treatment approaches with different clients’ and that ‘the
same approach should not be used with every client’ (p. 171). They pro-
vide an appendix where particular treatment and service delivery options
were suggested for speech disorders with specific aetiologies. However,
the major problem with linking general aetiological categories with spe-
cific treatment approaches is that it is rarely possible to identify a single
causal factor, and that such approaches fail to distinguish between the
majority of children whose speech disorder has no known origin.

McLeod and Baker (2004) report a survey of 270 Australian clinicians
who attended professional development workshops. The majority
analysed children’s speech errors using a substitution, omission, distortion
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